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A Mirror
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HOSPITAL PRACTICE,
BRITISH AND FOREIGN.

Nulla autem est alia pro certo noscendi via, nisi quamplurimas et
morborum et dissectionum historias, tum aliorum tum proprias
collectas habere, et inter se comparare.&mdash;MORGAGNI De Sed. et Caus
Morb., lib. iv., Pro&oelig;mium.

ST. GEORGE’S HOSPITAL.
A CASE OF PULMONARY AND TRICUSPID REGURGITATION

FOLLOWING CHRONIC BRONCHITIS AND EMPHYSEMA.

(Under the care of Dr. H. D. ROLLESTON.)
THE rarity of pulmonary incompetence and the peculiar

character of the abnormality of the pulmonary valves in the
following case render it one of unusual interest. The notes
of the case were taken by the late Dr. E. Delafosse Bond,
late house physician, and Dr. R. Salusbury Trevor, assistant
curator of the museum.
A man, aged 41 years, was first admitted into St. George’s

Hospital on Feb. 8th, 1900. He gave a history of having
had for six years a winter cough which had latterly become
almost continuous. For two years he had had oedema of the
legs, ascites, and frequent streaky haemoptysis. He com-

plained of cough and pain in the chest. On admission he
was much cyanosed, with dilated venules on the face and
pulsation of the jugular veins. He was very dyspnoeic and
coughed up blood-tinged sputum. His lungs were emphy-
sematous and full of rhonchi and sibili. The heart
sounds and the position of the apex beat were normal but
the right side of the heart was dilated to three fingers’
breadth bevond the sternal margin. The liver was

enlarged and extended two fingers’ breadth below the costal
margin. There was &oelig;dema of the loins and lower
extremities. He improved and left the hospital. Another
breakdown occurred one month later and he returned to the

hospital until July, 1900.
On Jan. 6th, 1901, he was re-admitted into the hospital

with dyspnoea, intense cyanosis, constantly recurring cough,
and much epigastric pain. Bales and rhonchi were heard
all over the lungs ; there were signs of collapse at the bases.
All the extremities, the legs especially, were very blue.
Much ascites and oedema of the legs were present. The

pulse was irregular and the urine was albuminous. The
heart was in much the same condition as it had been before
but the pulmonary emphysema and adventitious sounds

present interfered with its examination. A soft systolic
murmur at the apex was made out and the pulmonary
second sound was accentuated. No murmurs were audible
in the pulmonary area.
On March llth, 1902 he was admitted under the care of

Dr. Rolleston with the same symptoms, but they were worse
than before. All the signs were exaggerated ; the cyanosis
was more intense, venous pulsation and oedema were much
increased, the lungs were more choked, and the liver now
reached to the umbilicus. The size of the heart was
estimated with difficulty owing to the emphysema, but much
enlargement of the right side was thought to exist. The
apex beat was neither visible nor palpable. The heart
sounds were faint and distant. A soft systolic murmur was
heard at the apex and in the pulmonary area ; while a
definite diasolic murmur had now developed over a limited
area in the third, fourth, and fifth spaces to the left of the
sternum, not audible immediately along the border of the
sternum but a little external to this. The aortic second
sound was clear. A soft systolic murmur was heard
occasionally over the tricuspid area just to the left and low
down, but as a rule could not be heard. Orthopncea, ascites,
and haemoptysis persisted in spite of treatment and a good
deal of pain and tenderness in the abdomen were complained
of. On April 14th the cough suddenly became much worse ;
the cyanosis increased and deepened with each coughing
attack. There was a rigor and the temperature rose to 104&deg;F.
with rapid pulse and respiration. Venesection was per-
formed but gave only very temporary relief. The patient
died on the same day.

Neoropsy.-The body was examined 14 hours after death.
It was well nourished. The lower extremities and penis
were oedematous. On opening the chest each pleural cavity
was found to contain half a pint of fluid. The lungs were
covered with recent fibrin except at their bases and the
lower part of their outer surfaces, where they were firmly
adherent to the diaphragm and chest wall. Both lungs were
bulky and heavy and emphysematous on their anterior ,ur.
faces. The right lung weighed two pounds five ounces and
the left lung one pound six ounces. Both were cedematous
with the exception of the right lower lobe, which showed to.
the naked eye and under the microscope early pneumonic.
consolidation. The bronchial tubes in both lungs were

thickened and filled with muco-purulent secretion. The
branches of the pulmonary artery were markedly athero.
matous. The pericardium contained a slight excess of fluid.
The heart was large and weighed ZO ounces. The right
ventricle was considerably dilated and hypertrophied. The
tricuspid valve admitted five fingers’ easily, the orifice
being obviously dilated. The valve leaflets were healthy.

Reproduction of drawing (semi-diagrammatic) of the pul-
monary valve. A, Right anterior segment. B, fLeft
anterior segment. C, Posterior segment. D, Additional
segment 

’

The pulmonary orifice looked larger than normal and
measured 3 13/16th inches in circumference. It was guarded
by four cusps, all of which were delicate and thin. and
fenestrated at their margins. The additional cusp (D in the
Figure) was placed between the right and left anterior
segments (A and B respectively) and was a little smaller
than these although well formed. It was fenestrated on
either side, the openings being, however, above the line of
contact, as is usually the case when they are present. The
fenestration on the right side of the cusp was the larger and
was divided by fine septa. The right anterior segment was
exceedingly thin and extensively fenestrated, the fenestra-

tions on the side next the abnormal valve extending right
down to its base below the line of contact. The left anterior

segment was fenestrated on the side next the additional cusp
and the posterior cusp was fenestrated on both sides. In
both these, however, the fenestrations were above the line
of contact. In the situation of the corpus Arantii in each
segment was a large, irregular, projecting nodule, which was
seen under the microscope to be composed of well-formed
fibrous tissue. Each nodule had a glistening surface and
was slightly bossed. The symmetrical situation of the
nodule in each valve in the place of the corpus Arantii,
the delicate flexible state of the cusps, and the absence of
any other signs of endocarditis suggested the view that
they were hypertrophied corpora Arantii. Unfortunately,
the valve was not submitted to the water test. The right
auricle was dilated and hypertrophied. The foramen ovale
was closed. The left ventricle was a little hypertrophied.
The mitral orifice admitted three fingers ; the valve seg-
ments were normal. The aortic orifice measured 3 3/32 inches
in circumference and the cusps were healthy. The left
auricle appeared to be of normal size. The heart muscle
was good. The abdomen contained three pints of straw-
coloured fluid. All the viscera showed chronic venous

engorgement, the liver weighing 4 pounds 12 ounces, and
extending to within three fingers’ breadth of the right
anterior superior spine.
Remarks by the late Dr. BOND and by Dr. TREVOR-

Pulmonary incompetence is very rarely met with as a cardiac
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lesion in the post-mortem room: Newton Pitt states that
in 11,000 examinations made at Guy’s Hospital during 23
years this defect was only noted 17 times. The etiological
factors concerned in the production of the lesion are com-
plex, but fall according to Pitt 2 into six groups : (1) infec-
tive endocarditis ; (2) dilated pulmonary artery ; (3) aortic
aneurysm pressing on the pulmonary valves ; (4) abnor-

mality in the number of valves ; (5) pulmonary stenosis ;
and (6) unclassified-comprising various changes in the
valves not included above. The case which we describe
falls into the last group ; for, though dilatation of the

pulmonary artery and an abnormal number of valves were
found coexistent, there were other imperfections in the

cusps which most probably had their share in rendering the
valve incompetent.

It does not appear that there was evidence of any cardiac
lesion except dilatation until the patient’s third admission to
the hospital. It was then noted that the pulmonary second
sound was accentuated. Later, it was thought that the
tricuspid valve was incompetent on account of double pulsa-
tion in the veins of the neck and the presence of a soft

systolic murmur heard occasionally in the tricuspid area. A
soft systolic murmur was also heard at the apex. When the
patient was admitted for the fourth and last time under the
care of Dr. Rolleston the presence of a systolic apical
murmur, in addition to the pulmonary diastolic murmur,
suggested the diagnosis of mitral stenosis with backward
pressure on the lungs and right side of the heart, giving rise
at this later stage to dilatation of the pulmonary artery and
the development of Graham-Steell’s "murmur of high
pressure in the pulmonary artery." 
Dilatation and atheroma of the pulmonary artery and

functional incompetence of the pulmonary valve, evidenced
by a murmur such as was heard in our case, have recently
been insisted upon by Bryant 3 as complications of advanced
mitral stenosis ; further, out of 21 cases of dilatation of the
pulmonary artery examined by Newton Pitt 4 in the post-
mortem records of Guy’s Hospital 19 were associated with
mitral stenosis, and only two with chronic lung affections.
The difficulties in the way of a clear investigation of the
heart sounds in our case, owing to the emphysema and the
adventitious sounds of chronic bronchitis, the duration and
progressive character of the illness, which would presuppose
an advanced mitral lesion, if one were present, and con-
sequently loss of the characteristic thrill and presystolic
murmur of mitral stenosis, together with the undoubted
possibility and greater frequency of pulmonary incompetence
as a complication of the latter lesion, show that there was 
good ground for the tentative diagnosis. 
The aortic second sound was clear throughout. This fact i

is of interest, as a true pulmonary regurgitant murmur may 
be best heard in the aortic area and suggest aortic disease. :
Duckworth has reported a case naturally diagnosed as i
aortic reflux in association with chronic bronchitis, in t

which a loud diastolic murmur was heard in the aortic t

region and down the sternum, but never over the third left (

costal cartilage. The murmur was heard best over the aortic (

area, but was found to be due to pulmonary incompetence 
associated with abnormality of ’the pulmonary valves (two f
and a rudimentary third). The pulse, however, though (

irregular, was never collapsing. I
The existence of any abnormality in the pulmonary valve I

in our case was unsuspected during life, and the valve c

was probably competent until atheroma and dilatation of 
the pulmonary artery were produced by increasing resist- c

ance to the circulation through the lungs. During the last
two years we have found in post-mortem work two other i
cases in which there were four pulmonary valves-one, that s

of a woman, aged 50 years, who died from pneumonia, and
the other, that of a boy, aged 14 years, who died from I

pyoemia following acute osteo-myelitis-and in both of which F
the lesion was only discovered after death. The abnormality li

may, however, per se give rise to physical signs, as in the
following case recorded by Warburton Begbie. e The patient, =
a young man, had been under observation on and off for some
years. He suffered from shortness of breath, more espe- 
cially on exertion, and was found to have a loud systolic c
murmur and thrill over the pr&aelig;cordium, but especially over c

1 Allbutt’s System of Medicine, vol. vi., p. 3. 
2 Loc. cit. 

3 Guy’s Hospital Reports, vol. lv. 
4 Loc. cit., p. 6. 

5 Transactions of the Clinical Society, vol. xxi., p. 18. 
6 Selected Works, New Sydenham Society, 1882, p. 109. 

the pulmonary artery, as well as a diastolic murmur limited
to this spot. The fact that his right arm and pectoral

l muscles were congenitally malformed suggested a diagnosis
- of some congenital lesion of the pulmonary valve. The
. patient died from an accident. His heart was found to have

four pulmonary cusps, the additional one being smaller than
. the others, as in our case ; the other valves were normal.
; As an abnormality in the number of the pulmonary
, cusps two are commoner than four (Dilg) and, apart from
, dilatation of the pulmonary artery, regurgitation is more
, commonly associated with the former (Newton Pitt). With
, dilatation, however, this statement does not hold. In the
. case which we describe the aortic orifice measured 3 3/32 inches

and the pulmonary orifice 3 13/16 inches in circumference
respectively. If we accept Peacock’s figures-viz., 3 3/24
inches for the circumference of the aortic orifice and 3 13/24

, inches for that of the pulmonary orifice-as the average
measurements of normal orifices, it will be seen that in our

, case the aortic orifice is slightly smaller and the pulmonary
orifice slightly larger than the average. As the aortic valve

, was quite healthy we may conclude that the heart was one
in which the orifices were normally a little smaller than the
average and that therefore there was a definite, though
slight, dilatation of the pulmonary orifice. This point is of
importance; for, as we have seen, the right anterior cusp was
abnormally fenestrated below the lunula on the side next the
additional cusp. With an undilated orifice it is conceivable
that the extra cusp, when distended, served to close these
fenestrations, but that with the gradual onset of the dilata-
tion it would become more and more incompetent to do so.
It seems to us that in this way an explanation can be given
for the reflux, based only upon the lesions found after death.
It is, however, most probable that during life the dilatation
was even greater, but that, owing to the elasticity of the
pulmonary artery not having been permanently injured by
the increased tension, contraction took place after death, as
has been suggested by Bryant to occur in cases of advanced
mitral stenosis.

In both the other cases of four pulmonary valves which
we have mentioned the cusps were fenestrated, but, as is

usually the case, the fenestrations were at the margins of
the lunula above the line of contact. In both cases there
was a want of symmetry in the size of the corpora Arantii.
In neither instance, however, were these bodies as large as
in our case. We have already stated that the nodules were
composed of pure fibrous tissue and we have expressed our
opinion that they were hypertrophied corpora Arantii. To
account for their occurrence we offer the following sugges-
tions :-1. That they are the expression in the cusps them-
selves of a congenital excess of tissue shown to be already
present in the formation of the valve by the presence of an
additional cusp-truly additional in the sense that there is no
marked diminution in the size of the other cusps. 2. That
they are the outcome of prolonged strain upon the valves due
to the increased tension in the pulmonary circulation and
of the nature of a compensatory hypertrophy. As the fibres
of each cusp pass from the lateral margins to the corpus
Arantii it is at this point that the strain would be chiefly
felt. 3. That the asymmetry is again of the nature of a
compensatory hypertrophy, but serving the purpose of com-
pleting the closure of the cusps. For when four cusps are
present they are, as a general rule, of unequal size and in
consequence when they meet there is not such perfect
and complete closure as in the case of three symmetrical
cusps.

There is one further point of interest in the case and that
is the paucity of clinical signs of tricuspid regurgitation with
so dilated an orifice as was found post mortem.
We wish to express our most sincere thanks to Dr.

Rolleston for his generous help and kind permission to

publish the case, and to Mr. P. Lockhart Mummery for his
kindness in drawing the specimen for us.

THE PREVENTION AND TREATMENT OF PUL-
MONARY TUBERCULOSIS.-At the meeting of the Devon
county council held on Sept. 25th the general purposes
committee reported that it had received a number of replies
from district councils regarding the proposal to constitute the
whole county a hospital district with respect to phthisis.
The majority of the replies were favourable to the proposal.
It was decided that as soon as the opinions of all the councils
had been ascertained the committee would submit a further

report upon the matter.


